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EDITORIAL

For over 25 years, since the global community first came to
agreement to help reduce greenhouse gas emissions, there
have been meetings annually among world leaders to confront
the challenge of global warming again and again but with
little progress. This is because negotiations are not based on
shared responsibilities. Moreover, the interests of the world
at large are not given first priority. As global warming reaches
a crisis stage, with temperatures reaching 2 °C above global
averages, COP21 in late 2015 in Paris, France, was watched
particularly close by people around the world who felt it was

one last chance to prevent irreversible climate change.

"A Look Back at the Paris Talks and a Look Forward" will
bring you along as the negotiations are retraced and analyzed
line-by-line for their implications particularly for Thailand after
the talks concluded, and how the power of people around the
world are helping to drive change. Additionally, we also cover
the impact of global warming in relation to socioeconomic and
environmental issues, and how people are adapting to climate
change both in rural and urban communities. This includes
how climate change is affecting water resources, global food
security, and the process farmers are using to adapt as they

seek native rice species that can better resist climate change.

From global meetings among world leaders, down to regular
people adapting to the effects of climate change, this issues
is summarized as an important global agenda that must be
faced by all of us together. It may be too early to say
whether or not the Earth's temperature will increase by 2 °C
or not, and we will have to wait and see whether the talks in
Paris can help take the world on a course that finally prevents

this from taking place.
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Eqypt us Mekong Region

Production of wheat will be reduced by up to 15% givena 2 °C People’s pets must also face rising temperatures, Countries throughout the Mekong region such as Vietnam,
increase in global temperatures, and up to 47% should temperatures rise suffering even at night, causing stress that could affect their health. Cambodia, Laos, and Thailand, with temperature increases
by 4°C. Vegetables could also be affected in areas like the US by 4-6 °C by the year 2050 will see a 20% increase
with a 1-2 °C rise in temperatures in rain, affecting rice and other agricultural crops.
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. When 1-2 °C rise in temperatures, the production of rice, coffee,
B raz | | beans, cassava, and soybeans could decrease, particularly coffee
since it is very sensitive to high temperatures and disease.
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TRENDS OF GLOBAL WARMING THAT WILL AFFECT THAI AGRICULTURE
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Lychee : aud g8 3 1
Potato : JULSY Palm il : Uhduthiu
In the next 20 years, Lychee production will decrease Increases in temperatures over 21 °C will Over the next 90 years, the production of Thailand's average temperature has risen by 1 °C
because of a decrease in the number of days lead to smaller potatoes and an overall reduction palm oil may be reduced because of over the past 50 years and if the temperature
temperatures under 20°C are recorded. of produce over the next 50 years. The climate ~ an increase of periods with no rainfall. Palm oil  continues to rise, it is estimated that an additional
Such temperatures are required for good flowering will become unsuitable for this crop. plants require large amounts of water and 1°C could negatively impact rice production
for at least 4 weeks. v’wuauﬁuﬁﬁthguadndw 21°C 9:01fuvu usually cannot resist drought for by up to 10%. Research indicates that pollination
3n 20 DV unth wawanvauaude-losaswsn=uouiu n"ﬂﬁu‘uMS‘Jﬁ@ﬂﬂﬁa@mla:lﬁmamémﬂoa more than 2 months. begins with temperatures of around 35 °C
Ratunniadeshingt 20 °C Tludy 20 3u Tudn 50 TiunthamwomanSeuvudosq ik Tu8n 90 U Vunthwawanhauthiu or higher with higher overall temperatures thus
Foluamwiluinunzausemsinnonvedaud amwioadoullinunzausiomsuanisutntiansiall 9:amal IWs = uauAURLUTIANDIUTU disrupting the pollination process. Rice plants will
WS :WssTnteAnRaNTARRgrUANDFNG fiv 100 3u Baduthouuisiisiooms also wither and produce less grain overall.
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GO OUT IN0R CHANGE

Throughout the year 2015, before the global warming meeting in Paris, there was a growing
campaign advocating for the reduction of global warming around the world. There were some
groups who then chose this historic meeting as a victory for their campaign, demonstrating
growing awareness across the public sector regarding this problem and calls for leadership
around the world to place greater importance upon resolving this issue.
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THE PILGREENS

Karen Koulakian, Ludwig Merz, and Rémy Fernandes-Dandré
are 3 international young boys who departed from Bangkok
on an epic journey across the continents using clean energy
to raise awareness of the potential of clean energy and that
travelling great distances using electric power is a possible
alternative for the future. They covered more than 20,000 km.

and passed through 16 countries to paris.

They have created the project Pilgreens, which was developed
while studying at Mahidol University and seeks to promote
the use of clean energy through the use of electric vehicles

instead of fossil fuel.

The tuk-tuk driven by electric power can travel 200 km.
per charge. It can travel 6-8 hours at an average
speed of 70 km. per hour. It can also be used in
parallel with solar energy. By installing 4 solar

panels on the roof of the vehicle, it can produce
about 560 watts.

Ludwig, the project engineer
said “global warming is an
important issue now. We would like to demonstrate that
technological advances can help bring about renewable
energy such as solar energy which can become easier
and more efficient to use. We can use electrical energy
for travelling in the future and switch to clean energy
from fossil fuels and by doing so, reduce greenhouse
emissions significantly.”
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POLE™2PARIS

The campaign was led by two scientists studying climate change at the North and South Poles who
wanted to raise awareness about the impact of global warming on polarice. Dr. Erlend Moster Knudsen
began running from Norway, while Dr. Daniel Price began cycling from Antarctica. The distance covered

was more than 20,000 km. and brought them through 19 countries.
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Dr. Daniel Price, who participated in the “Pole to
Paris” campaign, said that throughout his five years
studying climate change in Antarctica, it was found that polar
ice was melting. He urged that if the world doesn’t do something
that in the next 100 years the world will eventually warm by

4 degrees Celsius.

“If all of Antarctica’s ice melts, it would raise sea levels by as
much as 60 meters which would be a catastrophe and cause
tremendous damage to many nations, many of which would
become submerged under the sea. Scientists have warned
that within a century if nothing is done, the sea level could rise
as much as 1 meter. Today, global warming is increasing. We
want everyone to work together to solve global warming and
at the meeting in Paris, we must consider as an important part
of the agenda what we must do for the world. As individuals,
one thing we can do is speak up to our leaders to be aware of
this problem and to begin solving it immediately and in the right
direction. We don’t have any more time. Image what can be

done if we decided to make the world a better place together."
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BIKE FOR A FUTURE

Simon from “Bike for a Future” has been a global warming
activist for more than 20 years and has been working for
environmental agencies in several countries including
England, Australia, and Vietnam. This is why during this year’s

Paris meeting many will take notice of his activism.

He says that "now Vietnam is beginning to feel the affects
of climate change. For example, at the entry of the Khong
River, sea water has begun entering into rice fields, affecting
negatively the Mekong Delta which is a major source of
rice production. It may end up being turned over to shrimp
production. Another example is increased flooding in Ho Chi Minh
City where streets become flooded. It is a phenomenon that

has never occurred before."

The participants in “Bike for a Future” want to see real and
serious action in solving the problem of global warming,
stronger action than in the past, and beginning now, not in

5 years.

It's not just the story of these journeys, Poles to Paris,
Pilgreens, and Bike for a Future, that demonstrate the spirit
of young people urging action regarding global warming,
but also across the public sector around the world too that
are demonstrating their growing concern and the need to
take action. Many people said that by just cycling more and
using cloth bags instead of plastic is not enough to solve this
problem in time. The Paris meetings are important because
it will determine whether we just stop now, or what the next
step together will be. When the results of the meeting emerge,
people agree that they must still have hope even if they are

not very optimistic now.
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2.12.2015

The sound of applause erupted as Laurent Fabius, President of the
Conference of the Parties to the UNFCCC (COP21), announced that

the Paris Agreement was officially certified by consensus in Paris.

(12.12.2558
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12.12.2015

More than 20,000 campaigners and supporters gathered to symbolically
protect global climate by using tulips and the color red. They sought to
pressure leaders from all countries at the Charles de Gaulle Square

near the center of Paris, France during the Paris climate negotiations.

12.12.2558
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COVER STORY . $oy9nun

ROAD TO PARIS

LOOK BACK AT CLIMATE TALKS AND A LOOK FORWARD

STORY ANOCHA PICHAISIRI, PHOTOS ROENGCHAI KONGMUANG

Throughout a period of almost 60 years, there has been talk of global warming.
In the beginning, around the world, there were serious doubts about whether such
a concept was real or not and whether humans could be the cause. Today,
prominent scientists around the world have put forth compelling evidence that
climate change is happening and can bring disaster, including an increase in frequency
and severity of natural disasters. The root cause of global warming is greenhouse gases
linked to rising sea levels, storms, droughts, epidemics and much more.

And while the nations of the world have long had agreements
meant to help decrease greenhouse gases, it became
clear this responsibility was not met. The interests of these
various nations seemed not to be a priority. However, as global
warming began to increase, pushing life on Earth ever closer
to the edge of a steep cliff, we realized we must do something
before it is too late. Therefore at the forum in Paris, it became
a crucial turning point where we faced either continued hope,

or the prospect of global warming continuing out of control.

At the end of 2015, people around the world had their
attention drawn to the global warming forum where leaders from
196 nations met and discussed in Paris, France this issue
from November 30 to December 11. Officially titled, the
“Conference of the Parties to the United Nations Framework
Convention on Climate Change" or COP21, it brought
together governments, private sector, and civil society from

all over the world with more than 40,000 people in attendance.

The primary objective of the meeting was to arrive at
a decision regarding a new global warming agreement
to maintain the Earth’s temperatures so that they do not
exceed an increase of 2 degrees. The deal struck is meant
to be upheld by the year 2020. The summit will have been

a success if these objectives are achieved, and it will serve as

a crucial turning point to fixing the problem of global warming

and the pattern of development in the future.

What has made the COP21 meetings particularly important
is the fact that when compared to previous meetings, leaders
of many major countries coming to Paris came with positive
attitudes and determination to seriously work toward solving

the problem of global warming together.

This indicates that all nations are finally awake to the climate
change problem which is partly due to intense civil movements
across all over the world pressuring leaders of superpower
nations and particularly the United States and China, to solve
global warming. The world’s religious leaders including Pope
Francis and the Dali Lama also gave speeches urging the
world’s parties to work together to solve the global warming

crisis.

Also important is the fact that China had intended to reduce
greenhouse gases before attending the meeting, which is one
of the key variables that will lead to achieving the goals of this
meeting. If the conference manages to reach these goals this
time, it could be a turning point in the use of major industrial
sources of fossil fuels and energy in the world. It could lead to

a leap in growth for renewable energy.
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WHY2°C?

If the world’s temperature rises by more than 2 degrees Celsius from the start of the industrial revolution, the resulting climate change will have
enormous ecological consequences. All life on Earth could face anenormous crisis it may never recover from. In scientific terms, if the world
were to exceed temperatures of more than 2 degrees Celsius, the world’s mechanisms would irreversibly change to the point where humans
would no longerbe able to control or reduce global temperatures. Under 2 degrees, this is probably the point at which the economic system can
maintain stability and Thai society could move forward without creating any catastrophic damage’.
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4°C

- CURRENTLY, THE AVERAGE TEMPERATURE OF THE WORLD HAS INCREASED BY ABOUT 0.85 DEGREES SINCE
- THE INDUSTRIAL REVOLUTION CAROUND 1880). IF SOMETHING IS NOT DONE NOW, IT WILL INCREASE
- ANOTHER 2 DEGREES IN APPROXIMATELY HALF A CENTURY.
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2°C

Scientists estimate that if temperatures exceed 2 °C,

severe storms will occur. Heat waves will increase in frequency,
leading to an increase in droughts.

UnIneneansuseilivin mﬂqmmﬁlﬁmﬁmﬁu 2 °C agiRawgiguiss
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(m | Sea levels may also rise so high that cities located along coasts

could end up submerged.
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Increased acidity in the seas may lead to the destruction of coastal
ecosystems and many types of animals, particularly amphibians
will become endangered. :
Wannzdmesaidunsavhaneszuuinaeimealideauna
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The glaciers in the Arctic will melt each year
between 10-30%. —
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Both animals and plants can face between 20-30% extinction rates.
! dnluagivagillomaldesegayiudastisosay 20-30

Fresh water on the surface of the Earth may

‘ decrease by more than 20%. C
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Source: Report of the Intergovernmental
Panel on Climate Change: IPCC AR5

a1 18971 IPCC ARS, 2556

'Associate Professor Dr. Amnat Chidthaisong, Deputy Director of the Joint Graduate School of Energy and Environment at King Mongkut’s University of Technology Thonburi who contributed to

the IPCC ARG report in 2007. 57.05.61u13 Falsas sesdunemsiudininerdosmiundsnuuarduindon wninerdemaluladwszaeundisuys uasduniddunnsdinvhaenuy IPCC ARG U 2550



THE COMPARISON OF THE EFFECTS OF PREVIOUS PERIODS OF TEMPERATURE RISE IN EARTH'S PAST SHOW
THE IMPACT AND DAMAGE CAUSED BY CLIMATE CHANGE. IN 2005, A RESEARCH TEAM AT THE UNIVERSITY
OF EXETER, ENGLAND, FOUND THAT A 0.6 DEGREE TEMPERATURE RISE CAUSED ARCTIC ICE TO DECREASE BY
15-20%, CORAL REEFS T0 BECOME BLEACHED BY 82%, AND THE EXTINCTION OF 8% OF ALL LIFE ON EARTH.
IN THE FUTURE, IF THE TEMPERATURE RISES TO 4 DEGREES CELSIUS, THE SEA WILL INCREASE IN ACIDITY
AND CAUSE THE CONCENTRATION OF CARBON DIOXIDE IN SEAWATER TO INCREASE. THIS WILL AFFECT THE
GROWTH OF SEA CREATURES DEPENDENT ON LIMESTONE, PRIMARILY CORALS, BUT ALSO ANIMALS WITH
SHELLS LIKE SHRIMP AND OYSTERS.
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THE WORLD'S CARBON DIOXIDE EMISSIONS LIMITED

There is an assessment that if we want to maintain the world’s temperatures below the 2 degree mark, we will -- from now until 2050 --- have to
reduce greenhouse gas emissions by more than 80% from levels reported in the most recent IPCC “Carbon Budget.” The world’s carbon dioxide
emissions limit between 1880-2100 is estimated to be capped at around 2,990 gigatons (Gts). However, as of 2012 we have already released
1948.77 Gts. This means that in the next 90 years we can only release an additional 987.23 Gts. But if we still burn the same amount (or more)

of fossil fuels as we have to this point, we will exceed the cap in a mere 25 years, pushing temperatures past the 2 degree mark.

To maintain the world’s temperatures below 2 °C mark we can only release 2 990 G
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WHY MAKES GLOBAL WARMING?

In the past few years, China’s CO, emissions have taken the lead, surpassing even the US who has long held the top rank if emitters.
Despite this recent development, from the Industrial Revolution to today, the US and Europe still lead the world in total emissions.

GLOBAL CO, EMISSIONS IN 2015

Global emissions must quickly drop to zero to hold to 2 °C, at the present, the average per capita emissions are 4.9 tCO, each year.
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CLIMATE DEAL HISTORY

1958 -

2007

a ipCcC

The global warming issue is raised by
Charles David Keeling, an American

scientist that discovered that the
concentration of carbon dioxide in

the Earth’s atmosphere had continuously
increased since the Industrial Revolution
began. This data was collected at Moana Lao
Mountain in the US State of Hawaii, with
additional research following shortly after.

Uszinulandeusuduidetninemans
1719131 UTe Charles David Keeling

climave change

The World Meteorological Organization
in cooperation with United Nations
Environment Programe established
the Intergovernmental Panel on
Climate Change (IPCC) to study and
analyze data related to the impact of
climate change and coping measures.

asAn1sgnleninglansauiulasenis
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On May 9, the United Nations Framework
Convention on Climate Change (UNFCCC)
produced a document which was ratified
during the Earth Summit in June of the
same year at Rio de Janeiro, Brazil.

154 countries would attend this

meeting and sign the document.
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The Conference of Parties, COP1,
offered to review national obligations
while the second IPPC report pointed
out that greenhouse gases had further
increased and that it was believed
to be human-driven climate change.
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MARRAKESH

TThe IPCC published its 3“report, confirming
that 66% of the causes of global warming
during the past 50 years resulted from human
activity. The COP7 meeting established funds
to assist developing countries in dealing with
the impact of climate change. In this same year,
the United States withdrew from the Kyoto
Protocol because of conflicts with national
laws preventing the president from signing
binding treaties without congressional
approval.
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The Kyoto Protocol went into
enforcement on February 16,

and was intended to remain so

until 2013. 192 nations had

signed it.
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PROTOCOL

16 FEBRUARY 2005

(Next)
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The COP3 summit endorsed

the Kyoto Protocol. The protocol
was necessary because attempts
to reduce greenhouse gases by
various nations had not been
achieved. Therefore it was
necessary to have a review of

all obligations and measures
and add more concise details

to both. The Kyoto Protocol
covered the years 2008-2010
requiring developed nations to
reduce greenhouse gas emission
by an average of 5% from 1990
levels. While developing nations
had no mandatory obligations,
they were encouraged to pursue
action voluntarily.
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Thailand ratified the Kyoto Protocol

on August 28 as part of a larger group

of developing countries able to voluntarily
reduce greenhouse gases under the
agreement. China ratified it as well

during the same year unders the same
conditions, having been a developing
country at the time.
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The IPCC published its 4™ report
(IPCC AR4) specifying that developed
nations needed to reduce emissions
by 25-40% from 1990 levels by the
year 2020, while developing nations
needed to reduce emissions by
15-30% from business as usual
within the same time period.
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CLIMATE DEAL HISTORY 2009 -2015

The COP15 summit in Copenhagen, Denmark sought

to renew the Kyoto Protocol or create a new agreement

to replace it which was set to expire in 3 years. However,
negotiations in Copenhagen failed. The resulting Copenhagen
Accord was seen as a backwards step from Kyoto, leaving
nations to reduce their emissions voluntarily without
enforcement. It also included a promise for providing

funds of up to 10 billion dollars from developed nations

to developing nations for a period between 2010-2012

for preventing an increase temperature of 2 °C
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% The COP16 Conference in Cancun, Mexico
Lo agreed to targets for reducing greenhouse
aJ | 9 emissions in developed countries before
= | 2020 and in developing countries. Developing
€ | countries called for action to reduce greenhouse
¥===| gas emissions under the Nationally Appropriate
S Mitigation Actions (NAMAs) framework found
N in the UNFCCC. The Green Climate Fund was
also established to administer financial aid from
-y developed countries to developing countries,

though the actual details would be left to the
next COP meeting.
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COP17 was held and established

an ad hoc working group called

the “Durban Platform” to arrange

a new agreement which will

apply to all nations for the period
beyond 2020, requiring negotiations
aimed for completion by COP21

at Paris, France.
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The COP18 meeting was held in Doha, Qatar and
considered the reviewing of the Kyoto Protocol which
was to expire by the following year, 2012. The period
between 2013-2020, called Obligation Phase I, only
included 35 nations who agreed to participate excluding
nations with high emissions such as Russia, Japan,

New Zealand, Canada, and including the United States
and China who together have the highest emissions.
(The US is not part of the Kyoto Protocol agreement,

and China was not included because it is still categorized
as a developing nation). Phase Il therefore accounted to
only 11% global emissions, with 2012 being considered
the official year the Kyoto Protocol failed to serve as

an important mechanism for reducing gas emissions
around the world. The meeting confirmed that a new
agreement to replace Kyoto must be struck before

2015 and must have a legal effect on all parties until 2020.

2012 . 2555
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IPCC published its 5% repore (IPCC AR5) which confirms
that humans are the primary cause of global warming and
that warming must not exceed 2 degrees Celsius by

the end of the century. The quota for greenhouse gas
emissions around the world was left at 500 GtC.

IPCC waunssreauadudl 5 dududiuyuwdidu
awngudnvestaynilaniou uasminludesnislv
TanSouiu 2 °C lulananissudl Usunalaidives
fuSeunszaniinilanaiunsavaselaindeusyuna

500 ANNEAUAITUBU

PARIS2015

UM CLIMATE CHAMGE CONFEREMWCE

COP21-CMP11

2058

COP21 in Paris, France aimed to create an agreement to serve as an
international mechanism to control the Earth’s temperature and
prevent a 2 degree increase before the year 2100. The meeting
sought to create the “Paris Agreement,” which specified a goal

of each country voluntarily reducing greenhouse gas emissions
appropriate to their respective countries. With regards to fairness
and under the context of sustainable development, developed
countries would raise 100 billion dollars per year until 2020 to
provide developing countries the ability to reduce greenhouse
emissions and adaptation.
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PARIS AGREEMENT
HOPE OR REPETITIVE FAILURES?

The atmosphere of the Paris Talks were of a marathon of
day-and-night meetings. Followers around the world waited
anxiously to hear the results of the historic meeting to see if
they would fail like previous meetings or somehow succeed.
Throughout December 12, past the original deadline of the
talks, citizens, civil society, and NGOs from around the world,
tens of thousands of people, came together in the streets
to pressure leaders in Paris to arrive at a final agreement
on global warming. In the end, at the final evening meeting
of COP21, the representatives of 195 nations endorsed the
framework of the Paris Agreement on a new plan to reduce
greenhouse gas emissions that will replace the Kyoto Protocol.
In this new framework there is the important main point of
preventing global temperatures from rising an additional
2 degrees Celsius from Industrial Revolution era, and will be
limited to 1.5 degrees if possible, by all countries, developed
and developing, who will be required to continue reducing
greenhouse gas emissions. Efforts must be sent by report

every 2 and 5 years to be reviewed and to set additional

goals that are more focused and intense. There is also the
point where developed countries are to become leaders to
raise funds of some 100 billion dollars, or approximately
3.6 billion baht per year before 2020 and provide develop-
ing countries support in reducing greenhouse emissions
and coping with the effects of global warming. There is
a need to increase funding until the year 2025. Through
a period of 2 weeks of intense meetings, there was one
controversy regarding the efforts of small island who want all
nations to commit to controlling the Earth’s temperature so as to

SENGAGER

effects of global warming which affect the sea and coastlines. ﬂHl rTE MR LRl

not exceed 1.5 degrees instead of 2, to help further mitigate the

fopy 16 PERATUNES

During the past 15 years, the island nation of the Maldives, @E
located in the Indian Ocean, consists of some 1,200 islands. .
Sea levels have risen 4.5 cm. and over the next tens years may
rise as high as 60 cm. if temperatures rise by another 2 degrees.
The entire nation may find itself submerged. Therefore, the
Paris Agreement has included the sentence, “if possible, no
more than 1.5 degrees Celsius,” allowing all parties, including

island nations, to agree.

Many people believe that the agreement illustrates progress

for global warming negotiations. This is partly because most

© Arnaud Bouissou/MEDDE/SG COP21
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PARIS AGREEMENT
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nations attending the meeting have shown their intentions to
take action and solve climate change by 2020 (through Intended

Nationally Determined Contributions or INDC).

Also, the representatives of the minister-level meetings of
many nations were able to make clear conclusions, unlike in
previous meetings. Finally and most importantly, nations like
the United States and China, crucial because of the amount
of emissions both produce, were able to commit to reducing
greenhouse gas emissions with declared target figures which

is so far unprecedented.

The United States announced that it will reduce greenhouse
gas emissions by 26-28% before the year 2025 from 2005
levels. It will do this by targeting a list of economic sectors
such as reducing methane emission in the industrial sector.
In the energy sector, the aim is to reduce by 45% from levels
in 2012, and reducing greenhouse gas from power plants
by a third by using wind, solar, and other renewable sources
of energy.

China announced that it will reduce the intensity of carbon
dioxide production versus economic growth from levels in 2005
by 60-65% by the year 2030 and will increase the proportion of
renewable energy consumption by 20% by the year 2030. China
also seeks to reduce greenhouse gas through reforestation.
Since 2007, China has surpassed the United States as the
largest greenhouse gas emissions producer on Earth account-
ing for nearly a fourth of all emissions worldwide. Therefore
China’s targets are seen as a significant achievement in solving
the global warming crisis. China currently leads the world in
investing in renewable energy. Over the past decade, China’s

wind power production has increased by more than 70 times.

The EU has committed to reducing greenhouse gas emission
from 1990 levels by 40% before 2030. Luisa Ragher,
Minister Counsellor, Deputy Head of the Delegation of the
European Union to Thailand stated that she would like to see
a much wider use of renewable energy, perhaps by 27%, and
focus on energy management measures to improve energy

efficiency by 27%.

She also stated that the EU has plans and measures
regarding all sectors with targets set in detail. She also noted that
all countries within the EU would work together to reach these
goals, but that some may contribute more than others, all

depending on the individual capabilities of each country.

D
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India, which is the fourth largest producer of greenhouse
gas emission in 2012, announced that it will decrease the
concentration of greenhouse gas emissions from levels in
2005 by about 33-35% and use up to 40% more clean energy
by the year 2030.

Brazil, a newly industrialized nation, has promised to reduce
greenhouse gas emissions by 37% from 2005 levels by the
year 2025. It will do this by focusing on reforestation and an

increase in the use of renewable energy.

Regarding Thailand, Dr. Raweewan Bhuridej, the Secretary
General of the Office of Natural Resources and
Environmental Policy and Planning, serving as a central
coordination unit under the UNCCC, stated that, “beyond
2020, we aim to reduce greenhouse gas emissions by at least
20-25% by 2030. We will do this by reducing the use of fossil

fuels and use more renewable sources of energy.

This can be done by reducing road transportation in favor
of rail systems, the use of electric cars, producing energy
from waste as well as push for renewable sources of energy
within the Power Development Plan (PDP). We can also
reduce deforestation using sufficiency economy principles
as guidelines. However, reducing greenhouse gas
emissions by 25% will depend on capital and technology from

abroad.”

Many countries agreed that the Paris Agreement is
significant, signifying progress in defining a new global warming

agreement up to 2020.

Luisa Ragher would note that “the Paris Agreement
was different from the UNFCCC in 1993 and the Kyoto
Protocol because there is no longer any differentiation
between developed and developing countries. All countries
are now operating under the same mechanisms with the
same objective of helping reduce CO, and preventing global
temperatures from rising by 2 degrees, an effort requires
international cooperation. Ragher would also note that
the most important difference is that unlike the top-down
approach used previous to reduce CO, emissions, each
country now must propose reduction targets themselves in
a bottom-up manner. This is the obvious difference between

the current agreement and the Kyoto Protocol.”
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NGOs, civil society, and
supporters gathered in the
streets of Paris to pressure
world leaders to show
sincerity in resolving global
warming during the COP21
conference, in hopes that
time would not be wasted
and the problem left until
too late to solve.
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"Nearly 200 nations have assembled here this week.
A declaration that for all the challenges we face, the
growing threat of climate change could define the
contours of this century more dramatically than

any other. And what should give us hope? That this
is a turning point. That this is the moment we finally
determine we would save our planet. It's the fact that
our nations share a sense of urgency about this
challenge and a growing realisation that it's within
our power to do something about it..."

Barack Obama, President of the United State
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At the same time, there is interesting information that gives us
second thoughts regarding the Paris Agreement and whether
or not it was a success. Scientists serving as part of a climate
action tracker group, have taken the targets of greenhouse
gas reductions from each nation (184 nations out of 196).
They then created a model to see whether or not the Earth’s
temperature would remain below the 2 degree mark if these

targets were all met by 2020.

The findings indicate that the Earth’s temperature will rise up
to 2.7 degrees. This means that the targets of each nation are
not enough. Financial support of 100 billion dollars pledged by
developed nations toward encouraging developing nations to
reduce greenhouse gas emissions and cope with global warm-
ing may also not be enough. This is why there is concern across
civil society about whether or not it is too much to consider this

agreement a “Success.”
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Mr. Buntoon Sethasiroj, the director of Good Governance for
Social Development and the Environment Institute (GSEI),
had several points to make regarding the agreement. First, the
“Climate Action Tracker” he believes, can point out that each
country’s target is not enough, as the data provided by the
scientists reveals not much is left of the “Carbon Budget,” or
the amount of carbon that can be released into the atmosphere

by the world’s nations without exceeding the 2 degree limit.

Buntoon said that with the Paris Agreement, every 5 years
targets will be checked to see if individual countries are still on
track or not. Buntoon pointed out that while the Paris Agreement
includes a “bottom up” approach, it can be seen as a hybrid

system where checks are done from the “top down.”

Additionally, Buntoon believes that if people want to know
whether or not the Paris Talks were successful, it depends on
what one defines as “success.” For example, if the talks taking
place in and of themselves is considered “success,” then yes
they succeeded. If success is defined as the world finally being
safe from climate change, than the answer is no, because the
risk is still there. So if this criteria is applied, Buntoon reasons,

the talks were really not a success.

EXPLORING GAS EMISSIONS

AND MEASURES T0 COPE WITH THEM IN THAILAND

The latest data regarding the quantity
of greenhouse gas emissions 12 years ago
versus today indicates that emissions in
Thailand have decreased by 4% per year.

Recently, Thailand’s Greenhouse Gas Management
Organization (TGO) has reported on data regarding Thailand’s
greenhouse gas emissions between 2000-2012. It found
that emissions from various sources coupled with removal
averages amount to 169.80-227.73 MtCO,-eq. but without
removal averages (via reforestation and land use) Thailand’s
emissions are between 257.63-350.68 MtCO,-eq. Throughout
a 12 year period it has been determined that most greenhouse
emissions have originated from the energy sector, the second
being Agriculture Forestry and Other Land Use (AFOLU),
Industrial Process and Product Use (IPPU) and Waste sector

respectively.

Over the last 12 years has produced an annual increase

in greenhouse gas emissions of 5.53% as a result of economic

DECEMBER

2015

growth. However, if the removal of these emissions through
forestry is taken into account, then there is actually a decrease
of 4% per year. Thus it can be seen that it is important to
maximize the potential of the forestry sector in order to further
reduce the nation’s greenhouse gasses. Since Thailand ratified
the UNFCCC in 1994, it has managed to reduce greenhouse
gas emissions continuously through the Nationally Appropriate
Mitigation Actions (NAMAS).

Mr. Prasert Sirinapaporn, Director of Climage Change
Management and Coordination Division, said that "there is
the aim to reduce greenhouse gases by 7-20% by using
4 measures including the development of renewable
energy sources, improving energy efficiency among industry,
transportation, and power production, the use of biofuels in
the transportation sector, and the use of more sustainable
transportation systems." These measures Mr. Prasert says,
are already part of existing plans for energy conservation,
alternative energy, and sustainable transportation, and will be

further expanded upon.
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Mr. Prasert also emphasized that "reducing greenhouse gas by
7% from levels emitted in 2005 will leave a further 13% left to
achieve. This final gap may require support from abroad either

in the form of technology transfer or in the form of financial aid."

Ms. Prasertsuk Chamornmarn, Director of Thailand
Greenhouse Gas Management Organization, believes that
"if in the initial stage the process follows the 4 above
mentioned measures already approved of by the
cabinet, Thailand should reach its goals. Regarding the
target set regarding a 7-20% reduction of emissions,
it may be several years before this goal is reached.
Because emissions can be reduced by 14 million tonnes,
approximately a 4% reduction, achieving global 20% is

possible."

Ms. Prasertsuk believes "it is important to continue following
the approved plan regarding climate change approved by the
cabinet. The Ministry of Natural Resources and Environment
must also accelerate action plans with help from all sectors,
defining how the country will move forward together toward

this goal."

In the second phase (after 2020), according to Thailand’s
Intended Nationally Determined Contribution (INDC) to reduce
greenhouse gas emission, reductions of 20-25% are set as

targets to be achieved by the year 2030.

YEAR 2000
YEAR 2002

257.63
350-68

MtCO.,eq

Energy
MAWANIU

/A
HO0ON
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Inventory Year MANISIANIS
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IPPU : Industrial Process and Product Use
NANS:UOUNNSINAMNSSUIIA:NSIEUERAA

AFOLU : Agriculture Forestry and Other Land Use

mAinuasUllina:nisigus:Tosungu
Ms. Prasertsuk would also add regarding proposed targets
that "during the first phase reductions of at least 7% would
be aimed for with 20% being a maximum. She stated that
a study has shown what can be done the energy sector,
transportation and waste sectors, and the industrial sector.
It also offers guidance on issues such as water management
and food security based on the philosophy of the sufficiency
economy proposed at COP21 by Prime Minister Prayuth
Chan-ocha."

LOOKING FORWARD AFTER THE PARIS TALKS

Many people question whether Thailand will benefit from the
Paris Agreement or whether it will become a burden it must
take responsibility for in reducing greenhouse gas emissions
at the expense of economic growth. One point that stood out
for Thailand during negotiations was that all measures sought
to solve the problem of climate change must be pursued with

consideration of their economic impact on trade and society.

Though Thailand is not a major global producer of greenhouse
gas emissions, Thailand will still be affected by the impact of
climate change. Therefore cooperation with the international
community in reducing greenhouse gases will help alleviate
some of the effects that may occur which will benefit Thailand

directly.
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if in the initial stage the process follows the
4 abovementioned measures already approved
of by the cabinet, Thailand should reach its goals.
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Ms. Prasertsuk Chamornmarn,

Director of Thailand Greenhouse Gas Management Organization
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Additionally, the Paris Agreement has provided more concrete
details than past negotiations. It addresses not only talk of
cooperation in reducing greenhouse gas emissions, but also

deals with adapting to and coping with climate change itself.

Financial support and technology transfers for developing
countries is an opportunity for Thailand to cooperate with the
international community. :i

PARISZO1S
TariCmrit

According to the agreement, these are issues that the world

r
must share responsibility in addressing at different levels ./
according to the potential of each nation, but
in a manner that is not mandatory. Ways of
addressing these issues also depends on each
nation’s own policy and planning.
For Thailand, it already has existing
policies regarding emissions reduction,
so it should not be seen as a burden

on the country at all.

Mr. Buntoon Sethasiroj, the director of GSEI, explained
more clearly on how this agreement affects Thailand
5 important points by: V
Fourth, were issues regarding the development of a strategy
First, Thailand has proposed reducing its greenhouse gas  for reducing carbon in the long-term. All nations were called
emissions by 20% and with additional support from the to define this strategy in pursuit of a direction toward more
international community may push for reductions of upto 25%  sustainable development. For Thailand, defining a 20 year
between 2021-2030. strategy for national development is key in providing a strategy
toward achieving a low-carbon future. Itis a challenge Thailand
Second, Thailand must deliver a report every 2 years, but  has faced in the past and still faces now.
until the most recent agreement, there were no mandatory V
measurements to monitor or include in this report. Today, there  Finally, Developed nations that are trade partners with Thailand
is a defined set of metrics to monitor and report. Some rulesin ~ can use several measures included in this agreement such
the agreement may be more or less intensive, and some will ~ as carbon taxes and carbon labelling that will surely affect
have to be negotiated. There is also a matter of reviewing target ~ Thailand.
delivery every 5 years, in which rules are now clearly written
and include meeting the 2 degree and 1.5 degree limits. Mr.  The Paris Agreement serves as a signal to the world
Buntoon said that what is done ahead of a 5 year review will ~ that it is now time to change from fossil fuels over
have an effect later on, and that failure to meet earlier goals  to cleaner forms of energy and more sustainable

will make later goals even more difficult to achieve. Thatis  development. It is important to remember that it is not
why now policies, plans, projects, and targets must be made  just an agreement where promises are made by global
and considered very carefully. leaders before waiting for another agreement to be made

in the future, but a goal in the future that requires actions
Third, Mr. Boontun said the agreement covered was financial now to achieve. Each needs to approach it with

support, technology, or the reinforcement of capabilities in  commitment. Individuals also have their own carbon

various fields granted by developed countries. footprints, and must engage responsibly as well. |
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Rising temperatures could create up swings in breeding among certain species, forcing them to expend
n T more energy In search of food to sustain themselves. Degradation of ecosystems will also
have an impact on natural resources available for human activity.

,_I"amswarg_ wus T —
= ! L e L - = e e

S —
°



POLARBEAR AWKIED

Glaclers in the Arctic which are home to the polar bear are
melting. With the loss of its habitat, the polar bear could
become extinct in the future.
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RIGHT WHALE OF THE NORTH ATLANTIC

The Right Whale is a large whale species that is currently endangered. Warmer seas will decrease
this species’s food source, plankton. Currently it is believed that only 300-350 individuals of
this species remains.
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FROG

Variations in climate will affect the
life-cycle of frogs, particularly breeding,
because frogs must have sources of water in

ill affect
the reproduction cycle of frogs, causing their numbers to decline. Hotter
temperatures could affect their swampy habitats.
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which to lay their eggs. Increases or decreases in rainfall

. SEA TURTLE

Rising sea levels will impact beach areas where the sea turtle lays
its eggs. Temperature affects whether sea turtles are born male or
female with an increase in temperatures likely to cause an increase
in females.
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BENGAL TIGER

A large number of Bengal Tigers live in mangrove forests in India that will be
affected by rising sea levels. The loss of their habitat will have a negative
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impact on their populations. ws1=uaglin:ia

It is estimated that a temperature increase of only 2 degrees Celsius above current average temperatures could cause
the extinction of up to 5% of the world’s species.

I0is9:A2uUAVANIMNDTANIUTRIRUTUIAU 2 oumiaiBedls IAfTwsIA:andgrywusTuidondnSosa: 5 vossdawusvruAuulan
v

(MNNU3TINIKUA 131 Bunolan)
Source : The Assessment Report of the Intergovernmental Panel on Climate Change: IPCC AR5
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At Thung Kula Rong Hai, the land is known for the world’s best quality of jasmine rice. An old scarecrow is hanging from a pole,
reflecting the uncertain future of farmers in the drier regions of Thailand who are faced with the problem of climate change and drought.

Flash floods and insect infestations have forced many farmers to abandon their fields for the labor sector.
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Wonderful golden tassels of rice under

the moonlight on the day the world agreed
to cooperate to reduce greenhouse gas
emissions, one of the leading causes of
global warming. But research reveals that
even a slight increase in temperature could
cause the pollination of rice fields to fail.
Higher temperatures at night can also lead

an increase in blighted seeds.
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(Top) A Singburi farmer rushes to harvest rice from fields hit by aggressive, unannounced flooding. “Better than nothing, “

the farmer said in muted despair. Climate crises around the world have become a serious threat to the livelihood of many.
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(Bottom) A swarm of planthoppers enjoy rice plants in a laboratory. Global climate change is one factor causing severe insect

infestations which can spread from the tropics, toward central and northern zone widening crop damage greatly.
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A Pathum Thani Rice Research Center officer checks rice plants growing in a plot used to develop insect resistant strains. Farmers
throughout Thailand face outbreaks of insect infestations which damage their crops. Irregular weather patterns are a contributing factor
to increases in insect and disease outbreaks. And also we are accelerating in the development of new rice seed varieties after it was
reported that a temperature increase of 1 °C could reduce rice production by up to 10%. With temperatures 1-3 °C above normal

during the month of March when pollination takes place, Pathum Thani 1 rice strain may see grain blight increase by up to 40%.
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Thai rice production has been reduced due to several factors. One factor to which farmers

may not be able to solve is that driven by global warming. All interests must work together

to prevent further threats to the stability of global food security.
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From high above the Paris metropolis, the density of the capital ﬂWWNNm“ﬂ'ﬂ\TNW’]uﬂTﬂW@ SN I AT LR HIR IR K
city is revealed, filled with building and houses lined along the LN@W@'NWLﬁlﬂﬂmﬂ’mﬂ’lﬁ?LL@uU’luLiﬂuVl’JNGI'JL??N‘J’IF;I
main road all in nice order. There are many traffic circlesin AagAkuInuUnanuazsasetuiusnidoy & NQ\?L')EIuﬂ@’N
the middle of the city to help move along traffic onward to the LNNW@qE@ ﬂﬁ’mﬂiumﬂlﬁuﬂﬂ ANUIANLAT L°ﬁm~l ZRST
suburbs. There are green areas both big and small in every F IR N‘W‘WmlﬂJfJfJ‘Vl\‘iL@ﬂLL@JMO.IH?JMFJ@HVWH@HNN
corner. And for this, Paris has long been regarded as a beautiful U7alds ?Uﬂqiﬂﬂﬂﬂ\m 1 LﬂULN‘NWMWWN warinig9ns
city with superb urban planning. People have said even though K9 LN@\‘I‘W@ ’Nﬂu’NLLNNﬁWHﬂiLLWm@ Lﬂuﬁuﬂumﬂ\m&l
it is a metropolis, one of the most populus cities in Europe, it ﬂi‘“’T’mi‘N’mﬂﬂﬂLLWW%W@\WJIT}J WANAIEAUAAIAINH
is still not uncomfortable because it is designed to a city for Wi iy LLF/‘ZJJ@@@W LW?W‘“ﬂ’]?ﬂﬂﬂ‘ﬂ'ﬂﬂLLUU
living with public utilities, facilities, and a unique mix between Al mei’ﬂﬂmﬂﬂ ﬂ'JF;lm’ﬂ’lu’JF;ImWN@ AINLAL
vintage and modern. And more recently, Paris has stepped up mﬁ’WiMﬂIﬂﬂﬂ?Uﬂ?u Wi‘ﬂNWmNL‘ﬂﬂ@ﬂHMﬂJ‘NLNm
to manage itself to help reduce global warming. mﬂma‘tmuNmuimiﬂﬂm?mﬁﬁu}u@mmwmugwqm
vuadireaidecldednansia uazduilisadednagunn
This has led to new eco-towns in the middle of Paris suchas ~ AAn1aidlagitedaaaniloyuilanfausion
the Clichy-Batignolles project planned for the conservation of
biodiversity. There is also the Paris Climate and Energy Action Amiuillesiiing Lm'qsl,miﬂI@qquuqumﬂﬁ‘mqqn‘[mqms
Plan to help Paris reduce greenhouse gas emissions by up Clichy-Batignolles Lﬂuuﬁﬂmmumi@ﬁnﬁmﬁwmﬂ
to 30% by 2020. NAENTININUAZ UKL Paris Climate and Energy Action
Plan 2012 iiteazdat sl 3aannisilaesideunszan
Clichy-Batignolles eco-city covers approximately halfasquare ~ Wine¥asiaz 30 (Wiaumeuriudl 2004) netull 2020
kilometer in the northwest of Paris. Expectations are for it to
become a mode of sustainable development, creating solutions \iasillan Clichy-Batignolles m'ﬂﬁuuwu'ﬂﬂm 330 13
for social diversity by mixing people and environment together, nafiAnzduAnRemieregiiza mF;Im’mmﬂWNblﬂﬂu
so designs of housing and public facilities will be harmonious HULULA1999229N799 WNH%NN@EINEI\?EIN ERGERNIN
and environmentally friendly. Focus will also be put on energy m'ﬂUI@VlETﬂQWN:W@WﬂW@’]FJTNﬁ\?ﬁNLflﬂ\‘i MATHANNANY
efficiency, using renewable energy to reduce greenhouse ﬁj\‘lmi AU uazRIwIndaN Wadeiu Astuniseanuuy
gas emissions, and including the conservation of biodiversity. ~ 12ga1Aauara1ssnlinasine] Anannauuaziiu
fnsiuduanden waudrAnlunsldndsinuegng
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Uses the 3Rs principle (reduce, reuse, recycle) and PN9TIN N

focuses on reducing and reusing resources.

. 5 _ L
Adds green space to the city, more than 4 sq? per person Folovaullaviind
Adopts renewable energy such as solar power and biogas. . .

. 1d1annis 3Rs (Reduce, Reuse, Recycle) ann3 1
Uses mass transit powered by clean energy or modes of b . . . ‘
) . ninennsuazitiunisiinaunn 14 lu
transportation that do not produce greenhouse such as bicycle. 2 X A 4 o . .
nAunAasa lwdasliuinnda 4 asaunssany

Building construction uses materials that are environmentally » . o R o .
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friendly and enhance energy efficiency.
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Facilities for people of all ages.
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Urban development that does not exceed natural capacity.
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e HE CONGEPT OF THIS ECO-TOWN IS TO CREATE

- ABETTER QUALITY OF LIFE BUT USES LESS NATURAL RESOURCES. .
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CLICHY-BATIGNOLLES CONTAINS THE MARTIN LUTHER KING GARDEN WHICH COVERS ALMOST 24 ACRES. IT IS THE LARGEST PARK IN
THE MIDDLE OF PARIS WITH OVER 450 PUBLIC AREAS SURROUNDED BY RESIDENTIAL BUILDING NO TALLER THAN 10 FLOORS.
MANY USE WOOD AS DECORATIVE FACADES WHILE OTHERS HAVE ROOFTOP GARDENS OR ARE COVERED WITH SOLAR PANELS.

THE FRONT OF MANY BUILDINGS ALSO INCLUDES A KITCHEN GARDEN.

HIGHLIGHTS OF CLICHY-BATIGNOLLES

Energy

Building Energy Saving

Defined as energy use in building not
exceeding 50 kWh per square meter per
year, which is a very small amount of power
consumption. This is compared with normal
power consumption use which in 2012 was
avaraged at about 70 kWh per square meter
per year.

Power for heating is targeted to not exceed

15 kWh per square meter per year.

1.2 Geothermal Energy

83% of the energy used for space heating
and water heating comes from geothermal
energy, which reduces greenhouse gas
emissions by up to 4,000 tons each year when
compared with heating accomplished through
the use of natural gas.

67% of household energy used is for heating.

Currently the energy used in each home is
l produced by oil and natural gas which
produces a significant amount of CO,,.

1.3 Solar Energy

Solar panels are installed on the rooftops of
households covering more than 35,000 square
meters and producing nearly 3,500 MWh of
electricity per year, which can meet up to 40%

of total energy demands.

REEN LINE
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2.

Water, Air, and Biodiversity

2.1 Parks and Gardens

Consists of Martin Luther King Park covering
nearly 24 acres and emphasizing a diversity in
tree species. There are over 500 types of trees
in this park. There are rooftop gardens covering
an area of more than 16,000 square meters,
or up to 30% of the area.

The first stage of this project focused on the

l density.of green space per person and included
approximately 1 square meter per person.

Currently, green areas now account for
2.39 square meters per person.

2.2 Promoting the Circulation of Rain Water

Rain is collected in local wetlands. Some will
flow into underground storage ponds before
being circulated when watering trees. Rainfall

retention can reduce water use by up to 40%.

2.3 Coping with urban heat island

This entails designing to prevent or reduce heat
problems such as the creation of large parks
to act as natural air conditioners. There is also
the creation of shady areas to help keep tem

peratures cooler and to retain moisture.

The center of Paris has higher temperature

l than surrounding areas by up to 2.5 C° and
sometimes as high as 8.5 C° during a heat
wave.
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Martin Luther King is green space conception of nature in the city.
AVUNTTHAL ﬂLﬁ@i‘ A Wummmnmumwmm‘mm

The park is home to a landscaped biotope pond, rare in Parisian parks, suitable for
the reproduction of many plant and animal species.
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Rainwater is collected and channelled to wetlands.
=l 96' o Y goJ U ¥
';‘xuumzlumﬁumr:]umm%'mmmuim

All of the buﬂdmgs will be connected to a heating grid supplled with geothermal energy.
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Solar Energy are mstalled everywhere they can efficiently produce electricity, for example on rooftops.
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Green rooftops and green wall whose plants cool the ambient air.
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The eco-district will feature a wide range of easily accessible public transport.
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Space for Everyone
3.1 Green Space Linking Urban Communities
»  Martin Luther King Park became a city park and
meeting point for people who live in the area who
came to enjoy fully equipped facilities for

relaxation.

3.2 Using Space Cost-Effectively and Appropriately
+ The buildings and facilities are designed taking
into account the usage patterns and needs of
people of all ages, such as shops, schools,

recreation areas, and facilities for the elderly.
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4. Transportation

+ There is a mass transit system with 5 main
lines to support travel. There are also bike lanes
and bike parking as well as an expanded foot
path for pedestrians. There is a public bicycle
rental point at 5 different locations to promote
the use of bicycles instead of cars. Limited
parking spaces are found at apartments which

is limited to 100 square meters per building.

5. Waste Management

» Using auto-mated vacuum waste systems allows
waste management to go underground, reducing
traffic problems caused by routine waste
collection services. It also helps reduce air
pollution. New technologies can also be seen
used for recycling, which helps further reduce

greenhouse gas emissions by up to 42%.

From a scenic location upon a 10th floor rooftop within this
eco-town, across the landscape beyond it can clearly be seen
that for Clichy-Batignolles, “less is more.” In a short period
since it began construction and until it is completed in 2019
it is proving the concept of eco-towns and the happiness of
the people living in it. It has found simplicity in managing
a sustainable city fusing many different concepts together in
a cost-effective manner using minimum resources and

producing minimum waste while doing so.
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The number of people who will lack water by the year 2100 should temperatures rise by 5 degrees Celsius.
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Many areas of the world will face a drought crisis and lack water by the 2100 should tempertures rise by 5 °C.
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WORLDWIDE DROUGHT

If global average temperatures rise by 2 degress Celsius, rivers located in monsoon zones such as the the Nile or Ganga rivers, may be affected by a change in water
flow and result in water shortages across a wide region and also, decrease annual water runoff by 20-40% for rivers including the Danube, Mississippi, Amazon, and
Murray-Darling basin. These impacts will double should global average temperatures rise by 4 degrees Celsius.
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Source : How climate change will affect global water scarcity by 2100, Potsdam Institute for Climate Impact Research

\Ma‘m‘/oga : How climate change will affect global water scarcity by 2100, Potsdam Institute for Climate Impact Research |éUﬂ'N§IVEJfJ

53



DID YOU KNOW? . ghSolu?

Ultramodern Ideas to Solve Global Warming
luoAngnan nnlansau

There is a group of scientists working on combining physics, aerospace,
geological engineering, nanotechnology, biotechnology, genetic engineering,
and many other fields of science and technology to modify organisms and the
planet's climate to suit each other better in a process called geoengineering.
Currently, this interdisciplinary approach is being considered as a possible
means to solve global warming, with many of the individual concepts
implemented already, yet doubts remain about how effective they can be and

what impact they may have on the environment and the planet's ecosystem.

Because CO2 emissions are due to burning fossil fuels extracted from
underground, there is a proposal that CO2 can once again be buried.
There are energy companies using a process of CO2 sequestration
which places it in stone layers up to a kilometer underground.
There are currently many nations, including Norway, Australia,
Japan, and the US developing this process. Additionally,

there are ways to bury CO2 beneath the sea as deep as
3 km., as demonstrated by a Japanese oil refinery which

sought to use sea-based sequestration. But whether
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the process is land or sea-based, there are still

concerns about its impact on the environment.
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Bury it Underground
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Plankton Absorb
IwavnnaunABuU

A study has determined that the photosynthesis of plankton in the world's
oceans can help absorb COz. There is a proposal then, to raise the iron
content in the sea using iron oxide to help accelerate the growth of plankton
for the purpose of absorbing additional COz. Some of the iron will be
absorbed by marine food chains, with the remainder sinking to the sea
bottom. However, there is no real information on just how much additional
CO2 this proposal would help absorb and there are concerns that such
a proposal will have adverse effects on the delicate balance of marine

ecosystems.
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'‘Parasols . : Ea

British astronomers have proposed the cons?ructlion' of parasols -

large reflectiVe structures placea ih orbit between the Earth and

the sun - to h.elp reflect away a percentage of solar eneréy inabid

"to reduce global warmings This project, however, would reguire

large sums of money and many years (over 30) to construct and it

still has not been proven that such a proposal would h.elp rregulate -

the Earth's climate rather than adversely d_isrupt rainfall patterns

and climates across the globe.
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form cloud

away from

reducing temperatures. In th_eory, large seawater
spraying machines would pump up to 10 tons
of water per second and inject it 900 meters
into the air. The machines would require large
amounts of energy to function, and in order to
have the desired impact of reducing global
temperatures by 2 degrees Celsius, 1,900 would
be required at an estimated cost of 2 billion baht.
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Volcano Effect

The name of this proposal was inspired by the eruption of Mount Pinatubo in the
Philippines in 1991. The release of sulfur dioxide during this eruption measured
approximately 20 million tons and is estimated to have reduced global temperatures
by 0.5 degrees Celsius. Nobel Prize for chemistry recipient Paul Crutzel proposed the
release of balloons into the atmosphere containing tiny sulfur dioxide particles
mimicking a volcanic eruption, reflecting sunlight and reducing global temperatures
but the plan has been met with criticism and concern regarding fears that
temperatures could be lowered too much, too quickly, and have an adverse

effect for the planet's ecosystems and human activity.
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Artificial Trees for
Absorbing CO2

This proposal involves 60 meter tall artificial trees used to capture
CO2 in the atmosphere using aqueous sodium carbonate. Each tree
would be able to absorb approximately 3 kg of CO2 per second. From
there, captured CO2 would be sequestered permanently beneath
CO2 in stone. The drawbacks of this proposal include transport,

installation, and the high cost of waste disposal.
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Of course, people still continue to have doubts about the possibility
of any of these proposals to actually work and what adverse effects
they may have if they do. Whether they seem possible or not, many
things that seem like science fiction today, may become a reality
tomorrow. We must have a backup plan to reverse global warming
if we are unable to prevent it, even if it means geoengineering the

planet.
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HOMDOKHUNG

RIGE

NATIVE RICE CAN FIGHT DROUGHTS
IN GLOBAL WARMING

The Food and Agriculture Organization of the United Nations
(FAO) has produced a study tracking the impact of
increasing temperatures at both day and night upon rice
production irrigation in 227 different areas in regions where
major rice production takes place including China, India,
Indonesia, the Philippines, Vietnam, and Thailand. The study
took place between 1994-1999 and found that overall, higher
temperatures resulted in reduced rice production because of
effects on plant respiration particularly at night. The reduction
is owed to the increased activity at night, leaving rice with
less energy for photosynthesis during the day. Over the
past 25 years, the increase of the Earth’s temperature has
led to a drop of between 10-20% in rice production and it is
expected to drop further still as temperatures continue to

increase.
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SEPTEMBER

“THIS YEAR THE DROUGHT HAS BEEN VERY BAD. THE FIRST RAIN
CAME ABOUT IN THE MIDDLE OF JUNE. PADDY FIELDS WERE
ALREADY DEAD FROM THE DRY SPELL BY THE TIME THE RAINS
CAME. ENTIRE FIELDS PREPARED FOR RICE SEEDLINGS FOR
TRANSPLANTING HAD TO BE ABANDONED AND PLOUGHED OVER.
FORTUNATELY, WE PLANTED SEVERAL DIFFERENT TYPES OF RICE,
INCLUDING RDG AND KHAO MALI 105 WHICH DIED OUT, BUT ALSO
KHAQ GONG AEO KHAO HAWM MALI DAENG, KHAO MALIDOR , AND
RD15 WHICH SURVIVED. WE WERE ABLE TO SAVE HALF FOR OUR
OWN CONSUMPTION AND SELL THE OTHER HALF."

Mrs. Amporn Sudchaiya, a 60 year old farmer, spoke about
the drought of 2014-2015 and she said that she is a member
of a group attempting to revive traditional rice varieties like
Homdokhung. The group was founded 3 years ago by farmers
from the Bannoilernghung Community, Ban Koksaad Um Chan
Sub-District, Kusuman District, Sakonnakorn province. The
small community resides near Huaytoey' Chaitunglernghung.
She also said that her rice fields compose of hills near
a waterway that allows them to plant rice utilizing rainwater

only one time per year.
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Boonchuai Huanghoong, an 80 year old village senior, said
that in the past, the village planted traditional rice species
that had varying harvest times. In the small village of not even
100 households, farmers used to plant up to 25 different
species of rice including Khaongun or Khaonuk (long) which
takes a longer time to harvest, Khaoklang (medium) which has
an intermediate harvest time, and Khaodaw (short) which has

the fastest harvest time.

Other species include Khaohanghee or Pongaew,
Khaomaehang, Khaokawkwai or Khaoetok, and
Khaokeetom which have seeds or grains considered
to be very beautiful. There is also Khaoleuagaew,
Khaohawmtung, and Khaotubmuey with very short
grains that look bush-like. There is Khaonhonna,

Khaojowdaeng, Khaojowkhao, and many others.

Boonchuai said that local rice varieties began disappearing
from the village almost 30 years ago since more mainstream
varieties have been promoted by agricultural authorities,
varieties like RD6, Khaomali 105, and Khaojow RD15 which

are preferred by mills who then sell it to market.

Inthe year 2014, 12 farmers from the village gathered together
in an attempt to restore traditional rice varieties and compare
them to see which ones really suited the conditions in their
fields including the mound-types they use and the laterite soil
found in them. The process has continued for 2 years with
farmers noting the performance of each variety and sharing
this knowledge. After determining which types perform best in
which areas and under what weather conditions, the village

has more flexibility when the weather flucuates.
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SEPTEMBER

The Homdokhung Rice Group is adapting in their own way
to what scientists have been revealing regarding climate
change and increasing global temperatures. Half of the world’s
population will face a food crisis caused by climate change

if more measures are not taken.

There are also scientific studies that confirm that a temperature
rise on average by 1-2 degrees is not far off which poses a risk
to humanity due to climate fluctuations and severe weather
including floods and droughts. Rainy seasons being affected
by this will in turn, affect food production for people around
the world.

Rice in particular is an important grain upon which the world
depends. 600 million people in Asia alone consume rice in their
diet, and have done so for thousands of years. Disruptions

in rice production will affect the world population drastically.

Production between 2013-2014, according to the US
Department of Agriculture, was estimated to be around
482 million tons. Between 2013-2014, there was an increase
in production of about 1.4%. In Thailand, about 10 million
tons of rice was consumed with a 0.9% increase between
2013-2014.

In addition to the overall rice production worldwide,
patterns in consumption are changing too. While Chinese
rice cultivation is the highest in the world (395 million
acres), Myanmar, Vietnam, and Thailand lead in rice

exports.

Mrs. Samai Mungtha, also a member said aside from rice
usually planted in fields, they will also experiment with
highland rice which uses less water and has a shorter
harvesting time. To experiment, they used a plot to plant many
types, up to 99 different varieties up from 25 the previous

year.

The members of the group agreed that they must learn
which types can better resist increasing temperatures and
droughts in order to continue feeding their village and the
rest of mankind for thousands of years more to come.
Mrs. Samai Mungtha also said that the group registered itself
as “The Conservation and Revisement of Homdokhung Rice
Enterprise,” which seeks to conserve and revise the species

of used to feed the community in the future.
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The work of this small group of farmers is certainly a challenge.
Reports have revealed that Southeast Asia in particular is
a region vulnerable to climate change, especially with local
economies very dependent on agriculture. A study by the
Asia Development Bank (ADB) estimated that the average
temperature in Indonesia, the Philippines, Thailand, and
Vietnam, will rise by 4.8 degrees Celsius by the year
2100 from averages recorded in 1990. It also determined
that the average global sea level would rise by 70 cm.
during this same period, which would result in damage
across the region. Additionally, it could lead to drier
weather over the next 20-30 years. Rice production will
undoubtedly be affected. But learning to adapt to these changes

is possible and very much needed.

(1]

Songkram River which is a branch of the Mekong River of

Huaytoey is a branch of Canal that flows into the

upper north eastern region of Thailand.
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| AM TAKING GRADUAL STEPS WHENEVER | CAN.

| WOULDN'TSAY THAT | AM A FANATIC, BUT | TRY
T0 BE CONSCIOUS OF MY ACTIONS EVERY DAY
REGARDING ENVIRONMENTAL ISSUES AND TRY TO
HELP OUT AS MUCH AS | CAN, WHEN | CAN...

KITTI SINGHAPAT, NEWS REPORTER
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MY NAME IS

KITTI SINGHAPAT

wuto NnA Furdn

WHAT ROLE WILL THE MEDIA PLAY TO HELP PUSH GLOBAL
WARMING ISSUES AND HOW?

Global warming issues are like any other environmental issue
for the media and is very important. From my point of view,

| see 2 important things.

First, there are the global warming, or COP21 meetings, which
is a complex story. There are legal agreements so we
must talk a lot about the law and this requires a specific
technique. This includes the subject of global warming
itself, which involves science. If the media presents global
warming as too complex it will be difficult for general audiences to
understand. Therefore the role of the media is to take this
difficult story to understand, and help make it clearer for people.
What is the Paris Agreement? What is COP21? We have to
try and communication these matters to the general public so

they can understand them as clearly as possible.

Second, after we help people understand about global
warming, we must also help encourage people to adapt and
adjust their behavior, and prepare to cope with climate change.
We help inform them of what impact on their lives global
warming agreements will have when they come out due to
regulations that are passed and enforced by governments
in each country to reduce greenhouse gases. Therefore, for
each person regardless of what sector they are in, whether it
is the industrial sector or transportation, they will know what
they have to do and how. If people do not understand how
they must adapt to after the agreements are made, then the

agreements themselves will not succeed.

We can see clearly in nations where greenhouse gas emissions
are controlled that the people there have a high awareness of
the technologies involved to reduce greenhouse gas

emissions. The media must play a role in creating this awareness
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by explaining the problem of global warming and how to
approach it. It may be good to find examples of what other
people are already doing to show them how adapting and
changing behavior can really make a difference. I'm doing both
radio and TV news programs, and show people what they can
doin their daily life and that it doesn’t disrupt their daily routines
too much in the process.

NOWADAYS, MEDIA AUDIENCES ARE ENGAGED ONLINE ESPECIALLY
ACROSS SOCIAL MEDIA. HOW DO YOU THINK THIS PHENOMENON
WILL AFFECT ENVIRONMENTAL ISSUES IN THE FUTURE?

If we consider Facebook or Twitter or Line, | would ask how
many stories are about the environment, such as the prospect
of global floods, versus those about entertainment. But if we
ask about whether it reaches most people, it really doesn't,
because the mainstream media in Thailand, even on COP21,

doesn’t really do detailed reports on these issues.

| once read an article analyzing the role of the media regarding
global warming. It said that the reason why people seem to
ignore global warming issues is because the media often
only presents the disastrous effects of climate change, often
including images of disasters. Viewers and readers have
been exposed to a lot of this, and it has become familiar and
people perhaps have become complacent. Therefore the media
should also present something else, such as how to live in
harmony with the environment and how that would look.
The media must try to find these sort of stories, find examples
of cities already doing this, and show people how it can be
done, and how people have benefited from it.

IN YOUR DAILY LIFE, WHAT HAVE YOU DONE FOR THE
ENVIRONMENT AND TO HELP REDUCE GLOBAL WARMING?

Personally, because | cover a lot of environmental news, | keep
many of these principles in mind. When | go to the convenience
store for example, | try to reduce my use of plastic bags. At
home, to save energy, | have switched to the most efficient

bulbs | can find.

| have also just installed solar panels to help promote the use
of clean energy. | am taking gradual steps whenever | can.
| wouldn’t say that | am a fanatic, but | try to be conscious of
my actions every day regarding environmental issues and try

to help out as much as | can, when | can.
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+IT IS TIME THAILAND NEEDS TO CHANGE THE WAY

WE ARE SOURCING ENERGY. WE NEED TO PRIORITIZE

- REDUGING EXCESSIVE ENERGY USE, ACCELERATE ENERGY
EFFICIENCY, AND SCALE-UP RENEWABLE ENERGY...

IFAIK[—IAM HANNARONG, C[][]RDINA_TUEL THAI IGLIMATE JUSTICE WORKING GROUP
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WHAT DO YOU THINK OF THE THAI GOVERNMENT'S TARGET TO
REDUCE 20-25% EMISSION BY 20307

It is encouraging to see we finally announce our contribution
to the global community in quantitative commitment. The next
step we need is to have open and transparent discussions
in the Thai society how we will achieve the target. We need
contributions from all sectors: government, civil society,
business, academia. At the moment we see only the
numbers, 20-25% reduction from between 2020-2030, but the
government has not made it publicly known what plans and
measures will be in place to ensure the targets are met. On
theother hand, every targets from all countries right now
combined is still not enough to keep the world under 2°C
warming by the end of the century. Much efforts are needed
from all countries. And the energy sector needs to transform
rapidly because scientists suggested if we burn more than
1/3 of fossil fuels reserves that we have today, the world is
certainly going beyond +2°C. So how to transform our economic
system away from fossil-based toward renewable-based?
And how much, as much as possible, can we further reduce
emissions more than what we had committed, because we can

always improve our goals.

HOW CAN THAILAND IMPROVE ITS EMISSION REDUCTION TARGETS?

When we look into the Power Development Plan (PDP 2015).
We see large rooms for improvement to make our power
supply much less carbon-intensive. Starting from how many
more power plants we need to build, the PDP 2015 contain
very high reserve margin. Accordingly, at least in the next
10 years our power system will have almost 40% of reserve
margin - while 15% is the general international standard. The
number of excess reserve margin translated into more than
10,000 megawatts of excessive supply. This means it is
unnecessary to build many coal power plants. Instead,
we should divest the public money being used wrongly in
advertising and studying about coal power plants to invest
on development of energy efficiency and renewable energy
for Thai society.
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HOW CAN PEOPLE BE PART OF CLIMATE SOLUTIONS?

It is necessary to start with individual changes in everyday-
life: changing light bulbs, using non-disposable bags, grow
your own food, reduce consumption of frozen food, bike and
use public transport instead of private cars. These are all
important. In the past years we see more people in Thailand
care about the environment, this is a great trend. However,
the climate crisis we are facing now is at the level so critical
that incremental individual changes are no longer enough
to stop destruction of our human society. In such time, we
need to ask ourselves really hard how can we escalate
sufficient and rapid changes enough to stop the crisis in
time. The answer depend on how much can we use our
citizen power to push and pressure our governments to start

shifting their policies fast enough.

Most significant, the current policy obviously favour coal
power. We need to have the courage to deny the wrong choices
and support those who are fighting against fossil fuels projects.
Because the more coal power plants are being built, the more
social resources (financial and human resources) are being
wasted in dirty energy instead of investing our limited resources

in positive and sustainable development for our future.

WHAT CIVIL SOCIETY WANTS TO DEMAND FROM THE THAI GOVERNMENT?

It is time Thailand needs to change the way we are sourcing
energy. Instead of big fossil projects, we need to prioritize
reducing excessive energy use, accelerate energy efficiency,
and scale-up renewable energy suitable for each localities. In
context, policy planning and decisions need to be transparent
and open adequate information to the public. It also needs to be
inclusive, listening to opinions and ideas from all sectors. | believe
in the intelligence of Thai society that we will come up with many
solutions to continue our economic and social development in

less carbon-intensive ways than the government’s current plan

There are so many policy choices and technological options
to reduce emissions at the same time improve people’s
well-beings. Thai government is vision and courage to initiate
long-term changes. Having vision means to plan with our future
generations in mind, in accordance with scientific reality,

accepting limits of nature, and respecting people’s voices.
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THINK DIFFERENT .

ARA

PARIS & PEOPLE’S HOPE

Ithas been 21 years since governments of the world meet under
the United Nation Framework Convention on Climate Change
to discuss how to deal with the increasingly catastrophic
climate crisis. The UN process has been stigmatised since
2009 at COP15 in Copenhagen when they failed to agree on
a concrete deal to replace the only existing legally-binding
framework to control global greenhouse gases emission, the
Kyoto Protocol. This time in 2015, expectation on COP21 is
high: to get a new global agreement which will help limit global
warming to 2°C by the end of the century. However, lack of
political will to collaboratively tackle this global crisis has been
the bottom line of the UN process’ failure for the past decade.
I's an ugly global politics: rich nations strongly guard their
interests while the poorest ones who will be most affected try

to shout for survival.

PEOPLE, HOPE, STREETS, TRANSFORMATION
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Aware of this deadlock, in September 2014, the UN Secretary
General Ban Ki Moon convened a special session “UN Climate
Summit” in New York City, asking world leaders to re-enact
their political will. Two days before the Summit, more
than 300,000 people marched on the streets of NYC, and
hundred thousands more around the world, sending message
to world leaders that it's time they get serious. The UN Sec.
Gen. and leaders of the most powerful economies even
joined the People’s Climate March. It was the largest climate
demonstrations jointly organized by thousands of groups.
A historic moment which many are hopeful to smoothen the

way toward a good deal in Paris the following year.

FOR THE PAST YEAR, PEOPLE’S HOPE AND ENERGY
WERE HIGH.

Climate movement had planned another demonstration on
the weekend prior to COP21, expecting 400,000 people on
the streets of Paris. But due to the terrorist attack earlier in
November, the French government declared State of
Emergency, banning political gatherings including the climate
demonstration. The movement resorted to symbolic
demonstration of 20,000 shoes in Place de la Republique
and formed a 10,000 human-chain along Boulevard
Voltaire. On that weekend, demonstrations were organized
in 175 countries claiming to involve more than 780,000 people
around the world (it was 100,000 in Australia alone). During
the two-weeks UN process, tens of thousands of people from
every corners of the world had poured into Paris. The general
mood was still hopeful that politicians may come up with

something concrete to safe the planet for our children.

But by the end of the conference, people learned that,
once again, politicians have failed them. Governments and
mainstream media have praised the conference as successful
(to finally have a deal, the Paris Agreement, every countries
accept) and ambitious (in setting the goal to keep the world
below 2 °C warming and if possible try to keep it below 1.5 °C
warming). Paradoxically, the agreement provides no concrete
way how we will actually reach the goal. Current level
of emission reduction commitments means that, even if
all governments follow their promises, the world is still
heading toward 3-4 °C warming. Significantly, to achieve these
commitments depend on altruism of states (both to meet

existing commitments and to improve them in the future)
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because under the agreement, commitments are voluntary
and there is no punishment mechanismiif they fail. In perspective,
2°C warming is the tipping point where scientists say
ecosystem will collapse to the point at which human civilization
cannot cope; Not to mention that at 1.5°C warming, millions
of people near the coasts and in low-lying islands will already
be homeless while millions more poor and marginalized

communities will be adversely affected.

PARIS & PEOPLE TOOK TO THE STREETS

#D12 hashtag December 12" 2015, the last day of COP21.
Disappointed and angry but not demoralized, the movement
pressed on with demonstrations across the city despite
the ban. Overcoming power of the authorities with civil-
disobedience, people were ready to took to the streets albeit
risking arrested. In the end, the French government
authorised the demonstrations, probably realizing they
don’t have enough jails for thousands of peaceful
demonstrators. Past noon, when the final draft of the Paris
Agreement was being circulated in the closed conference
venue before the actual deal was struck later that evening,

ten of thousands of people were already on the streets.

Since 9 AM, more than 3,000 people spread in 1,152 locations
across Paris to form a geo-tag message #ClimatedJustice-
Peace which can be observed from a website anywhere in the
world. Each alphabet symbolises: justice, liberties, inequalities,
migrations, alternatives, trade, environment, unity, solutions,
transports, innovation, employment, people power, energy,
agriculture, education, etc. It was a creative and millennial
start of #D12 to connect the dots - the many social issues

relating to climate change.

Around noon, things were heating up. The #RedLines
demonstration began with two-minutes moment of silence
in honour of those currently suffering the impacts of climate
change, red flowers were laid down for those who already
sacrificed their lives. The Red Lines, made of long red cloths
which hundreds of people carried, symbolizes 2°C tipping
points that the UN negotiation decided to breach. Then,
led by groups of indigenous communities who are the front
line of struggles against climate disruptive projects, around
30,000 people marched from Arc de Triomphe filling Avenue

de la Grande Armée.
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Singing, dancing, and chanting, some of the banners read
“Leave Fossil Fuels in the Ground” “Don’t Nuke the Climate”
“Energy Revolution Now!”. These are the core issues of
climate solutions which the COP conferences omitted to
tackle. No single word of “fossil fuel” appears in COP21
decision text and the Paris Agreement despite serious
scientific warning that there are certain limit we can continue to
emit CO, (the limit is known as Carbon Budget), consequently
we cannot burn 80% of the existing fossil reserves if we don’t
want to breach the earth’s limit. Among the crowds were
activists and communities from Latin America, Africa, and
Asia who have fought for decades to protect their land and
livelihoods from fossil fuels extraction. They are from regions
which are most affected by climate change yet the first groups
to call for “Keep Fossil Fuels Underground”, decade before

global scientists have echoed their concerns.

By 2 PM, the same crowd reconvened under the Eiffel Tower

and around 20,000 people formed a human-chain along

Champ de Mars. The Eiffel Tower is the symbol of industrial

Now is the time,to escalate the fight and the fights already begin,

revolution which began the surge of human use of fossil fuels with frontline communities around the world, and we will join them.

resulting in the surge of greenhouse gases in the atmosphere. We will stop all fossil projects/infrastructures and create new

At the final stage in front of the Ecole Militaire, fire was lid
on banners which say “COP21 —> +3 °C”. Literally, COP21
is leading the world toward 3 °C, so the people declared

#StateOfClimateEmergency.

PARIS & PEOPLE CREATING TRANSFORMATIONS

Over two weeks leading up to #D12, Paris had transformed
into a huge social innovation space. Hundreds of forums
and workshops were organized allowing communities
and individuals to share their struggles against climate
disruptive projects and their proposed alternatives for social
transformation. Activists from all over the world discussed
their strategies. Not only conventional environmentalists and
front line communities, the crowd were very diverse. There
were organized groups such as federation of organic farmers,
faith communities, labour unions, socialist parties, artists, cooks
collectives, etc. And there were also thousands of individuals.
Many people from across Europe came to Paris by buses,
trains, and bikes, in many cases it was not cheaper but less
polluted. It was one of the biggest environmental gathering

in history.

What makes climate movement grow to this point across
the world is that, many people begin to understand the links
between what they care for and the urgent threats of climate

change. And once people realize how deep we are in this

economy not based on extraction but protecting life, energy

democracy ... Naomi Klein, Canadian Author
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crisis together as humanity, they get out of their comfort zones,
collaborate and make changes happen with their own hands.
Additionally, starting small with your peers and communities
is significant foundation, but connecting the dots between
issues is crucial so that we can tackle the root causes of
climate change at the same time not leaving any marginalized
groups in our society to sacrifice. In keeping the world below
2 °C warming, we need to start reducing total emissions
globally in 35 years. This requires rapid transformation of
human society away from fossil-based prosperity; and it
can be done only if people get organized and push their
governments and industries hard enough to truly listen to

their voices.

This is a huge task that we must start now for our future
generations. We need creative ideas, strategies, and
executions everywhere by everyone from all walks of life

because this is survival of humanities in our own hands.

REEN LINE
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ENVIRONMENTAL EDUCATION . AJIlonasudnyn

Eco School Coping with

Global Warming

In the process of environmental education in schools,
serious priority will be given to community participation to
solve problems in a sustainable way. This is the expectations
for Eco Schools today, where momentum is created to drive
community leaders and villagers to understand problems

and to take action.

This is what happened in Pravet District, where locals recieved
knowledge from Mathayom Suwit Seree Anusorn School,
through the 7-step Eco School process to cope with global
warming, to change their behavior and begin with simple action.
Additionally, the school developed an Eco School course for
sustainable development and has been using it since 2013

under the guidance of Veerapong Pimsan.

Veerapong said that "students will discuss and exchange
knowledge using the 7-step process in which they must bring
knowledge from their projects to their communities through
various methods. The curriculum gives them skills they can
use later on in life, whether it is making candles from used
vegetable cooking ooil, planting riceberry rice, or making
charcoal from water hyacinth. When the school began using
the Eco School approach, the results came out quite
successfully. This is because the course focuses on
knowledge that students can get directly and then apply
using real action in theirown communities. As | observed them,
they were having fun because they were learning something
that can't be taught in a classroom, but rather something they
must learn from real experience. We only support them, not
lead them through the process. They must learn to manage
everything themselves. Everyone has lots of energy and their

work is excellent."

Carbon footprint management, for example, in Mathayom Suwit
Seree Anusorn School, has followed the 7-step Eco School
learning process to gather knowledge about how the students
can sustainably research and implement this in their

communities and have concrete success in several aspects.

Water and Canals Management
Research on Effective Microorganisms (EM), drip irrigation

systems, grease traps for household kitchens, water treatment

using salvinia cucullata, solar powered water circulation,
dishwashing liquid, and campaigns to reduce household, school,

and community water useage, are all examples of activities.

Soil & Green Areas
Research has been done to improve soil for cultivation, and
for ways to increase green space. There is also a campaign

to plant vegetables locally for consumption by the community.

Energy Management

There is research on producing biogas from water hyacinth,
producing electricity from solar cells, creating charcoal for
cooking fuel from water hyacinth, and to reduce overall energy

consumption by the school and homes in the community.

Waste Management

Research has been made into campaigns to encourage waste
separation for recycling, and environmental management
throughout the community. There is also campaigns to reuse

items like glass bottles and vegetable oil (turned into candles).

Food Security
Research has also been done into the cultivation of riceberry
rice in water, planting mushrooms, and cultivating vegetables

utilizing self-sufficiency principles as well as finding natural.;, -

| > 3

alternatives to meat production. /R 3 N
3 \
'}

Eco-Friendly Product That Support Public Heal

the Community
Finally, there is research into producing items locally like herbal
soap, calendula tea, shampoo from herbs, natural insect

repellants, face treatments from coccinia grandis.

A small group of people in Pravet have awakened from

activity of the children and are now prepared to

solve the problems of global warming step-by-step.

The school has become a model for other schools and N
communities to implement in the future. O 4
S
Y
Read more eco schools 7 steps methodology at O

http://www.deqp.go.th/service-portal/eco-school-system/media-download/
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It’s well known that the resources found in forests are important
to the ecosystem and the existence of all creatures, including
humans, who rely on these resources both directly and
indirectly. For the students of Anuban Khomailahansai
School, the forest behind their school is not only a rich
source of food, but also of learning. This includes wild
mushrooms which students become “mushroom detectives”
in the Mahingsa Project to go out and learn about the value
of these natural resources by tracking many kinds of
mushrooms in the forest. In the process, they use 4 steps
including seeking, exploring, conserving, and sharing
what they find. They do this with teachers like Tassanee
Sahawattanachat or Teacher Nhong giving the advice and

helping them during the learning process.

Over a period of about 4 months they explored the diversity and
richness of the foreset finding more than 30 kinds of mushrooms
they can eat like the “Termite Mushroom,” Russula Virescens,
and also poisonous mushrooms like Amanita Pantherina
and Amanita Varna. These detectives not only explored the
many types of mushrooms in the forest but also studied many
environmental factors that affect their growth, whether it

involved the local ecosystem or the climate.

Keawta Keawkum, one of the member noted that mushrooms
cannot photosynthesize by themselves, but must instead absorb
nutrients from things that are biodegrading in their environment.
They also require specific temperatures and lighting conditions

to thrive. If temperatures are too high, they will fail to bloom.

Warisa Arwutphan would add that mushrooms are important part
of breaking down organic matter and contributing the circulation
of nutrients throughout the ecosystem which benefit other plants,
animals, and microbes. Additionally, mushrooms are also an
important food source for communities located around the

school.

After studying the data from the detectives’ survey, they agreed
that they should rehabilitate and conserve the forest behind the
school and help increase the abundance of beneficial resources
like mushrooms through activities like planting trees and
minding small anthills and the wood and organic scraps around

them whose moisture is beneficial to the growth of mushrooms.

Besides the knowledge gained regarding mushrooms and their
relationship to the environment and ecosystem that students can
learn directly, there is also the indirect fact that by the students
conserving the forest they are also helping to reduce global
warming. Just one tree can absorb up to 15 kg of CO, per year.
Greater numbers of trees around the school also help lower
temperatures which also benefits the mushrooms particularly

when blooming.
1aun&Ive)
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.y MORE THAN 130-COASTAL:GITIES AROUND THE WORLD S

are at.increase risk from severe storm surges and-floeding, damages-from:high winds, and rising sea levels. Poorly planned
development often places more people in vulnerable areas-as well,
increasing this risk futher. -
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More than 130 coastal cities around the world are at increased risk from severe storm surges and flooding, damages from
high winds, and rising sea levels. Poorly planned development often places more people in vulnerable areas as well, increasing
this risk further. From the research of the Organization of Economic Cooperation and Development (OECD), about $300 billion
of assets are at risk because of this and likely to increase up to $3.5 trillion by 2070.
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Aw1: Top 20 Cities with Billions at Risk from Climate Change http:/‘www.bloomberg.com/slideshow:2012-07-06/top-20-cities-with-billions-at-risk-from-climate-change.html a=s7e91u OECD  http:; .0ecd-ilibrary.org/content/workingpaper/011766488208
Source: Top 20 Cities with Billions.at.Risk from Climate Change http://www.bloomberg.com/slideshow/2012-07-06/top-20-cities-with-bill t-risk-from-climate-change.html.and OECD report at http:, .oecd-ilibrary.org/content/workingpaper/011766488208
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It is widely known that the energy and transportation sectors are major contributors of CO2
emissions, accounting for more than 60% of all CO2 emissions worldwide. This is mainly from
burning fossil fuels to produce electricity, especially coal, a major energy source for electricity
production that has increased by 45% over the past decade.

In order to solve this problem, the use of clean energy and the efficient use of all energy, is the best
way to prevent global temperature increases of 2 degrees Celsius due to CO2 emissions within the
21% century. From the Renewables 2015: Global Status Report, information has been gathered from
around the world over 10 years, illustrating a trend in the growth of renewable energy sources
set to replace fossil fuel energy.
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Average Annual Growth Rates of Renewable

Energy Capacity and Biofuels Production,
From 2009 to 2014
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Economic Development and Renewable Energy

Currently, many nations around the world are seriously considering renewable energy
not only to help reduce the impact of the energy sector on the environment, but as an
alternative for remote communities, replacing oil, coal, and natural gas, and developing
alternative energy business that helps drive economic development.
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a >100 Gigawatts

Over the past 3 years, global production of renewable energy
has added up to more than 100 gigawatts per year, or the entire
energy production capacity of the nation of Brazil.
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Examples of widely used renewable energy sources:
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Wind Power Global Capacity,
2004-2014
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Wind Power Capacity and Addition, Top 10 Countries,
2014
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It also includes some nations around the world producing energy from wind up to 20%, including Denmark,
Portugal, Nicaragua, and Spain.
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Solar PV Global Capacity,
From 2004 to 2014
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3 reasons that make the future of 3 inpwannilfwasunyuideu
renewable energy brighter after COP21 anTaneT\lmsUs:qu COP 21
1. 164 nations around the world set goals to reduce CO, emissions, 1. Uequu 164 UssinAnalansuidnan €0, 081995039 Banansngen
up from 43 nations in 2005. Renewable energy use was the first U 2548 ATINgUIA 43 UssinAIMdu 1a:umsmsignraueniuuty
choice among nations to help implement this. agNIWSHA19AD MSAULTEWAIURYUITEU
2. Inmany nations, renewable energy is becoming cheaper, meaning 2. TurangUssnAwasnuryuideudsiangnad  BumiAiualiuveImsts
that the trend toward using renewable energy will likely continue to wa‘\muhqulﬁauvmammm‘?u

move upward.
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Since the year 2009, the price of wind turbines used to generate QnasndiAuimiou 11u 3 nauungwun wihAwanmnnwasuau

electricity have become cheaper by almost a third, and in many ﬁuﬂmsww\/‘d\?uﬁuq\]\‘?u ws1s1monaingds1Avey 1.50 uIn

regions is competitively priced at around 1.50 baht kW/hour. sonladnsradaluy

Since 2009, production costs for solar panels have decreased by 80%. Aighelumsuanisadiavornagfiisimgnadsosas 80 15U
3. Renewable energy technology can create more jobs than fossil fuel 3. inAlulagwasnunyuiBguansnasvaBwlsinndnAlulagidaway

technology, thus is more beneficial to the economy and society. Wadga nia-gunialiinads-lesUsiolAsuanana:aiauuInng?

Today, there are approximately 7.7 million people working in JegUudnunmyuagiussiowawnuryuidguiiv 7.7 &uau

the renewable energy sector, with 3.4 million employed in lawnzUssinAIU- Disvunnigiudoulind 3.4 duAu Boi

China alone. This is compared to 2.6 million people working vnnImAwaInUIdeIwaiwWoaBanniWey 2.6 AU Az

in the fossil fuel energy sector. If the renewable energy sector wainunyudguansaiulalAivsega: 36 melul 2573

grows by an expected 36% by the year 2070, this will equate :Disenulussiatiaa 24 auAunalan

to a labor force of some 24 million people worldwide.



